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(54) CATHETER 



(57)Abstract: 

PROBLEM TO BE SOLVED: lb provide a 
catheter which can prevent a kink from 
occurring at a part with low rigidity without 
passing through a complicated work. 
SOLUTION: This expansion catheter 1 is 
provided with a tube-like base shaft 15 with a 
relatively high rigidity, a tube-like apex shaft 13 
with a lower rigidity than that of the base shaft 
15, a tube-like intermediate part 14 positioned 
between them, a hub 16 fitted in the 
neighborhood of the base end of the base shaft 
15, a balloon 12 fitted so as to be 
fluid-communicated with at the apex part of the 
apex shaft 13 and an inner pipe shaft 11 
through which a guide wire 2 is inserted. The base shaft 15 has a reinforcing body part 
154 formed by processing the neighborhood of the apex of the base shaft 15 into a fine 
diameter and the reinforcing body part 154 is arranged in the intermediate part 14, is 
provided. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A tube -like tip shaft with rigidity comparatively lower than the rigid base 
shaft of the shape of a high tube, and a base shaft, The tube-like interstitial segment 
located between said base shafts and tip shafts, The hub in which it is attached near the 
end face of said base shaft, and pressure impression equipment is attached, The balun 
by which it is prepared in the point of said tip. shaft so that a fluid free passage may be 
carried out, and a pressure is impressed to it from said hub, It has [ tip / said / balun ] 
end face side opening from tip side opening and a balun end face in a tip side at a end 
face side. It is the extended catheter which it is the extended catheter equipped with the 
lumen for guidewires in which a guidewire is inserted, and said base shaft has the 
reinforcement soma formed by carrying out narrow diameter processing of near [ the ] a 
tip, and is characterized by arranging this reinforcement soma in said interstitial 
segment. 

[Claim 2] Said base shaft is an extended catheter according to claim 1 characterized by 
consisting of a metallic conduit. 

[Claim 3] The reinforcement soma of said base shaft is an extended catheter according 
to claim 1 or 2 characterized by performing narrow diameter processing of a multistage 



2 



story. 

[Claim 4] There is no claim 1 characterized by having opening in the part applied to the 
raw section from the reinforcement soma by which narrow diameter processing was 
carried out, and said base shaft is the extended catheter of a publication 3 either. 
[Claim 5] End face side opening of said lumen for guidewires is prepared in said 
interstitial segment, there is no claim 1 characterized by extending the reinforcement 
soma of said base shaft from end face side opening of said lumen for guidewires at the 
tip side, and it is the extended catheter of a publication 4 either. 

[Claim 6] There is no claim 1 characterized by having further said tip shaft and the 
inner-tube shaft prepared in same axle inside said tip shaft, and the lumen of this 
innertube shaft forming said lumen for guidewires, and it is the extended catheter of a 
publication 5 either. 

[Claim 7] A tip shaft with rigidity comparatively lower than a rigid high base shaft and 
a base shaft, The interstitial segment located between said base shafts and tip shafts, 
and the hub attached near the end face of said base shaft, It has [ equipment / said / the 
treatment equipment attached in the point of said tip. shaft, and / treatment ] end face 
side opening from tip side opening and a processor in a tip side at a end face side. It is 
the catheter which it is the catheter equipped with the lumen for guidewires in which a 
guidewire is inserted, and said base shaft has the reinforcement soma formed by 
carrying out narrow diameter processing of near [ the 1 a tip, and is characterized by 
arranging this reinforcement soma in said interstitial segment. 

[Claim 8] Said base shaft is a catheter according to claim 7 characterized by consisting 
of a metallic conduit. 

[Claim 9] The reinforcement soma of said base shaft is a catheter according to claim 7 or 
8 characterized by performing narrow diameter processing of a multistage story. 
[Claim 10] There is no claim 7 characterized by having opening in the part applied to 
the raw section from the reinforcement soma by which narrow diameter processing was 
carried out, and said base shaft is the catheter of a publication 9 either. 
[Claim 11] End face side opening of said lumen for guidewires is prepared in said 
interstitial segment, there is no claim 7 characterized by extending the reinforcement 
soma of said base shaft from end face side opening of said lumen for guidewires at the 
tip side, and it is the catheter of a publication 10 either. 

[Claim 12] There is no claim 7 characterized by having further the innertube shaft 
prepared in same axle, and forming said lumen for guidewires of the lumen of this 
innertube shaft in said tip shaft, and it is the catheter of a publication 11 either. 



3 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention extends a narrow segment, in order to treat the 
narrow segment in a blood vessel further, the diagnostic implement for performing 
various treatment for example, in a blood vessel or a therapy implement, and, and it 
relates to the extended catheter for aiming at an improvement of the blood flow by the 
side of a narrow segment tip. 
[0002] 

[Description of the Prior Art] Rise of a microcatheter can perform now the therapy and 
diagnosis in the microvessel made impossible or a vessel by the conventional catheter. 
As a microcatheter, there is a catheter for endermic intubation type coronary-arteries 
angioplasties (henceforth, escape catheter) used for myocardial infarction or angina 
pectoris, for example. It is often necessary to exchange catheters during advance of this 
angioplasty. For example, exchange of a catheter is needed in the cases, such as 
modification of balun size, a diagnosis near a narrow segment, and modification of a 
treatment implement. As the one approach of exchange of a catheter, there is an 
approach using the long guidewire for exchange. However, actuation of a long wire 
requires time amount, and since it moreover needs two or more persons' way person, it 
is hard to treat it. In order to cope with this problem, a "rapid exchange" type catheter is 
used. This type has the structure where only the amount of [ of a catheter ] distal part 
follows a guidewire. 

[0003] The example of a rapid exchange type catheter is indicated by U.S. Pat. No. 
5040548, 5061273 (YOCK), 4762129 (BONZEL), 5135535 (KRAMER), etc. 
[0004] Concretely, the catheter of the rapid exchange type indicated by Patent 
Publication Heisei 6*507105 is explained. This catheter consists of tubing for a part for a 
main shaft part (base shaft) and an end shank (tip shaft), balun, and guidewire lumens, 
and the core wire prolonged in the direction of [ for an end shank ] into a main shaft 
part is attached. This core wire gives rigidity to a part for the end shank with 
comparatively low rigidity comparatively attached in a tip side from a rigid high main 
shaft part, and it is prepared in order to prevent a kink arising in a part for an end 
shank by concentration of rapid deflection. 

[0005] However, since it was joined to a main shaft part by the point of a main shaft 
part by approaches, such as soldering, after being processed as another member; this 
core wire had the problem that the assembly operation of a catheter became 
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complicated. 
[0006] 

DProblem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
catheter which can prevent that a kink arises in a rigid low part, without passing 
through a complicated activity. 
[0007] 

[Means for Solving the Problem] The extended catheter of this invention A tube-like 
base shaft with comparatively high rigidity, The tube-like interstitial segment located 
from a base shaft between a low tube-like tip shaft, and said rigid base shaft and rigid 
tip shaft, The hub in which it is attached near the end face of said base shaft, and 
pressure impression equipment is attached, The balun by which it is prepared in the 
point of said tip shaft so that a fluid free passage may be carried out, and a pressure is 
impressed to it from said hub, It has [ tip / said / balun ] end face side opening from tip 
side opening and a balun end face in a tip side at a end face side. It is the extended 
catheter equipped with the lumen for guidewires in which a guidewire is inserted, and 
said base shaft has the reinforcement soma formed by carrying out narrow diameter 
processing of near [ the ] a tip, and this reinforcement soma is characterized by being 
arranged in said interstitial segment. 

[0008] The catheter of this invention A tip shaft with rigidity comparatively lower than 
a rigid high base shaft and a base shaft, The interstitial segment located between said 
base shafts and tip shafts, and the hub attached near the end face of said base shaft, 
Treatment equipment formed in the point of said tip shaft (equipment for dealing with a 
therapy or a diagnosis) For example, an ultrasonic diagnostic equipment, laser 
radiation equipment, the cutter for atherectomy, a drugs feeder, a RF generator, and 
ultrasonic therapy equipment, It has [ equipment / said / treatment ] end face side 
opening from tip side opening and a processor in a tip side at a end face side. It is the 
catheter equipped with the lumen for guidewires in which a guidewire is inserted, and 
said base shaft has the reinforcement soma formed by carrying out narrow diameter 
processing of near [ the ] a tip, and this reinforcement soma is characterized by being 
arranged in said interstitial segment. 

[0009] As for a rigid high base shaft, in this invention, forming with a metallic conduit is 
comparatively desirable. In order to carry out narrow diameter processing of near the 
tip of a base shaft, techniques generally performed, such as extension processing and 
bottling processing, can be used. In this case, you may make it the rigidity of the 
reinforcement soma formed near the tip of a base shaft by performing narrow diameter 
processing of a multistage story change gently. Moreover, at a base shaft, it is desirable 



5 



to prepare opening which opens the interior and the exterior of a base shaft for free 
passage in the part applied to the raw section from the reinforcement soma by which 
narrow diameter processing was carried out. 

[0010] In this invention, in order to change the rigidity of a shaft gradually, it is 
desirable to prepare end face side opening of the lumen for guidewires (inner tube shaft) 
in an interstitial segment, and to extend the reinforcement soma of a base shaft to a tip 
side from end face side opening of the lumen for guidewires (inner-tube shaft). 
[00 ll] By the catheter of this invention, since what is necessary is just to carry out 
narrow diameter processing of the point of a base shaft instead of processing a core wire 
like before and soldering to a base shaft point, a catheter can be assembled without a 
complicated process and, moreover, a kink can be effectively prevented by the 
reinforcement soma. Moreover, narrow diameter processing of a multistage story is 
performed, for example near the tip of a base shaft, and a kink can be more effectively 
prevented by the device of changing the rigidity of a reinforcement soma gently. 
[0012] 

'[Embodiment of the Invention] Hereafter, the example of the extended catheter of this 
invention is explained with reference to a drawing. 

[0013] Drawing 1 is the external view of one example of the extended catheter of this 
invention. Drawing 2 is the external view in which fracturing some extended catheters 
of drawing 1 , omitting a part of base shaft, and expanding and showing a main 
configuration member. Drawing 3 is the external view showing a base shaft. Drawing 4 
is the sectional view showing the point of an interstitial segment and a base shaft, and 
the end face section of a tip shaft. 

[0014] As shown in drawing 1 and drawing 2 , the extended catheter 1 is the so-called 
exaggerated ZAWAIYA type of catheter, and is inserted into a blood vessel along with a 
guidewire 2. The extended catheter 1 consists of a end face side to a hub 16, the base 
shaft 15, an interstitial segment 14, the tip shaft 13, balun 12, and the inner tube shaft 
11. 

[0015] The lure taper is formed in the hub 16 by the side of a end face so that it can 
connect with pressure impression equipment like an inflator. The base shafts 15 which 
consist of the rigid high quality of the material comparatively, such as a metal or some 
resin, are joined by the hub 16 possible [ a fluid free passage ]. The depth marker 151 is 
formed in the base shaft 15 so that the depth which inserted the extended catheter 1 in 
the guy DINGU catheter (not shown) an angiogenesis into the trap can check easily how 
much. The point of the base shaft 15 is a reinforcement soma, and inflation opening is 
prepared in the part applied to the raw section from a reinforcement soma so that it 
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may explain to a detail later. It is prepared in order for inflation opening to carry out the 
fluid free passage of the interior and the exterior of the base shaft 15, and the fluid 
pressed fit from a hub 16 comes out from the interior of the base shaft 15 to the exterior 
through inflation opening. In addition, without preparing the above-mentioned inflation 
opening, it may apply to a point from the end face section of a reinforcement soma, and 
you may constitute so that a fluid may pass through the interior of a reinforcement 
soma and may come out outside. 

[0016] The interstitial segment 14 is formed in the tip side of the base shaft 15 possible 
[ a fluid free passage ]. It is comparatively prepared in the tip side of an interstitial 
segment 14 possible [ a fluid free passage of the rigid low tip shaft 13 which consists of 
the quality of the material of resin etc. ]. The end face section of balun 12 is prepared in 
the tip side of the tip shaft 13 possible [ a fluid free passage ]. 

[0017] The inner-tube shaft 11 has penetrated the interior of the tip shaft 13 and balun 
i2 in the shape of the same axle. The point of the inner-tube shaft 11 serves as the tip 
chip 111, the tip chip 111 is extended from the tip of balun 12, and the tip chip 111 is 
joined where **** is maintained the tip side of balun 12. On the other hand, the end face 
of the inner- tube shaft 11 is extended to the guidewire opening 141 prepared in the part 
applied to the tip shaft 13 from an interstitial segment 14, and where **** is 
maintained, it is joined. The guidewire 2 shown in drawing 1 uses tip opening of the tip 
chip 111 as an inlet port, and is inserted in in the inner-tube shaft 11 by making 
• guidewire opening 141 into an outlet. The imaging marker 121 is formed in inner-tube 
shaft 11 perimeter inside balun 12. 

[0018] In balun 12, it will be folded up by the periphery of the inner- tube shaft 11 in the 
condition of not making it extending. In the condition of having extended, a center 
section becomes cylinder like mostly and balun 12 can extend the narrow segment of a 
blood vessel easily. In addition, the center section of balun 12 does not need to become 
the shape of a perfect cylinder, and may become multiple column-like. Moreover, the 
imaging marker 121 is established in order to make easy positioning of the balun 12 of 
an about [ a narrow segment ] under an angiogenesis into the trap and radioscopy. 
[0019] If a pressure is impressed with the pressure impression equipment (not shown) 
attached in the hub 16, a pressure medium can result [ from a hub 16 ] in balun 12 
through the clearance between the base shaft 15, the inflation opening 152, an 
interstitial segment 14, the tip shaft 13, and an inner tube 11, and can make balun 12 
extend in the extended catheter 1 which has the configuration mentioned above. In 
addition, it cannot be overemphasized that the amount of [ the base shaft 15, an 
interstitial segment 14, the tip shaft 13, the innertube shaft 11, and ] each joint has the 
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proof-pressure engine performance more than the pressure to which balun 12 explodes. 
[0020] With reference to drawing 3 , the structure of the base shaft 15 is explained more 
to a detail. As shown in drawing 3, the base shaft 15 is constituted by the reinforcement 
soma 154 formed by carrying out narrow diameter processing of the main shaft section 
153 and the point of the main shaft section 153. In this drawing, two steps of narrow 
diameter processings are performed to the reinforcement soma 154, and the outer 
diameter is small, so that it goes to a tip. This reinforcement soma 154 is formed 
extension processing and by carrying out bottling processing in the point of the main 
shaft section 153. Under the present circumstances, narrow diameter processing is 
divided into 2 times, an outer diameter is made small one by one, and the die length 
which carries out narrow diameter processing is changed. In addition, the 
reinforcement soma 154 can adjust rigidity by performing thermoforming if needed. 
Moreover, in this drawing, the inflation opening 152 is installed in a part of 
reinforcement soma 154. This inflation opening 152 can be formed by machine cutting of 
an end mill etc., and detailed cutting by laser. In addition, when resin is used as the 
quality of the material of a base shaft, inflation opening can also be processed on a torch 
etc. 

[0021] With reference to drawing 4 , the structure of the point of the base shaft 15 and 
the end face section of the tip shaft 13 is shown focusing on an interstitial segment 14. 
As shown in drawing 4 , the reinforcement soma 154 of the point of the base shaft 15 is 
extended and arranged in the interstitial segment 14, and is extended at the tip side 
from the guidewire opening 141 further prepared in the interstitial segment 14. 
Specifically the end face section of the innertube shaft 11 has fixed to the part in the 
direction of a periphery of an interstitial segment 14, end face opening of this innertube 
shaft 11 is exposed to the exterior of an interstitial segment 14, and the guidewire 
opening 141 is formed. In addition, the guidewire opening 141 may be formed in the 
base shaft 15 or the tip shaft 13, and may be prepared in the boundary section (joint) of 
an interstitial segment 14 and the tip shaft 13. 

[0022] thus, by arranging the narrow diameter reinforcement soma 154 from the main 
shaft section 153 to the interstitial segment 14 interior, in an interstitial segment 14, 
rigidity is lower than the main shaft section 153 (softly), and rigidity is higher than the 
tip shaft 13 (firmly) - it can be made like. In this way, also in case the rigidity of the 
shaft which constitutes the extended catheter 1 can be applied to a tip side, and can be 
gradually changed from a end foce side and an interstitial segment 14 turns at it rapidly, 
it is possible for stress not to concentrate on one place and to reduce generating of a 
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[0023] According to this invention, the reinforcement soma 154 which plays the role of 
kink prevention is formed as mentioned above by carrying out narrow diameter 
processing of near the tip of the base shaft 15 (main shaft section 153) of the extended 
catheter 1 using techniques generally performed, such as extension processing and 
bottling processing. Thus, the reinforcement soma 154 united with the main shaft 
section 153 at the simple process can be formed, the process which processes a core wire 
apart from a base shaft like before, and solders this to a base shaft point becomes 
unnecessary, and it can simplify like the assembler of a catheter conventionally. And by 
arranging the reinforcement soma 154 to the interstitial segment 14 interior, also in 
case an interstitial segment 14 bends rapidly, stress does not concentrate on one place 
and generating of a kink can be reduced effectively. Moreover, by forming the 
reinforcement soma 154 which performed narrow, diameter processing of a multistage 
story, the rigidity of the whole shaft can be changed gently and generating of a kink can 
be reduced more effectively. And by forming the guidewire opening 141 in the part to 
which the reinforcement soma 154 was allotted like illustration, opening 141 is 
reinforced and a crease (kink), fracture, etc. of a catheter in opening 1141 are prevented 
suitably. 

[0024] In addition, various deformation can be considered about a location, a 
configuration, etc. of the configuration of the reinforcement soma 154 formed at the tip 
of the base shaft 15 (main shaft section 153), and inflation opening. These examples are 
explained with reference to drawing 5 (A) and (B), drawing 6 (A), OB), drawing 7 (A), and 
(B). 

[0025] In drawing 5 (A) and (B), narrow diameter processing of the tip of main shaft 
section 153a is carried out in two steps, reinforcement soma 154a is formed, and 
inflation opening 152a is formed in reinforcement [ the first step of ] soma 154a like 
drawing 3 . 

[0026] In drawing 6 (A) and (B), narrow diameter processing of the tip of main shaft 
section 153a is carried out in two steps, reinforcement soma 154b is formed, and 
inflation opening 152b is formed in the field applied to raw main shaft section 153b from 
reinforcement [ the first step of] soma 154b. 

[0027] In drawing 7 (A) and (B), narrow diameter processing of the tip of main shaft 
section 153a is carried out only one step, reinforcement soma 154c is formed, and 
inflation opening 152c is formed in the field (field whose diameter is rapidly reduced 
toward the direction of a tip of a catheter 1) to which main shaft section 153c is mainly 
becoming a narrow diameter. 

[0028] Next, the quality of the material, a dimension, etc. of each part material which 
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constitute the extended catheter of this invention are explained more to a detail. 
[0029] It is desirable to use metals, such as brass, rigid high quality of the material, for 
example, nickel-Ti, SUS, and aluminum, for the base shaft 15 comparatively. In 
addition, comparatively, if it is the rigid high quality of the material, resin, such as 
polyimide, a vinyl chloride, and a polycarbonate, can also be used. 
[0030] For an outer diameter, 0.5mm * 1.5mm and thickness are [ about 10-150 
micrometers of 20*100 micrometers and die length of the main shaft section 153 of the 
base shaft 15 ] 700mm * 1500mm tubes 300mm - 2000mm preferably about 0.3mm - 
3mm. 

[0031] For an outer diameter, 0.1' 1.0mm and thickness are [ 10-150 micrometers of 
20*100 micrometers and die length of the reinforcement soma 154 of the base shaft 15 ] 
50* 180mm 30*200mm preferably about 0.05mm * 2mm. 

[0032] The configuration which could consist of same tubes, prepared separately the 
tube for tip shafts and the tube for interstitial segments, and was connected suitably is 
sufficient as the tip shaft 13 and an interstitial segment 14. 

[0033] As an ingredient which constitutes the tip shaft 13 and an interstitial segment 
14, polymeric materials or such mixture, such as the bridge formation object of 
polyolefines (for example, polyethylene, polypropylene, polybutene, ethylene propylene 
rubber, an ethylene-vinylacetate copolymer, an ionomer, or these two or more sorts of 
mixture etc.) and polyolefine, a polyvinyl chloride, a polyamide, a polyamide elastomer, 
polyester, a polyester elastomer, polyurethane, a polyurethane elastomer, a fluororesin, 
and polyimide, etc. can be used, for example. 

[0034] As for the tip shaft 13 and an interstitial segment 14, outer diameters are 
[ 0.7*1. 1mm and 25*200 micrometers of thickness of 50*100 micrometers and die length ] 
300* 1500mm tubes 300 2000mm of** more preferably 0.5* 1.5mm. 
[0035] As an ingredient which constitutes the inner tube shaft 11, what has flexibility to 
some extent is used. For example, polymeric materials* or such mixture, such as the 
bridge formation object of polyolefines (for example, polyethylene, polypropylene, 
polybutene, ethylene propylene rubber, an ethylene-vinylacetate copolymer, an ionomer; 
or these two or more sorts of mixture etc) and polyolefine, a polyvinyl chloride, a 
polyamide, a polyamide elastomer, polyester, a polyester elastomer, polyurethane, a 
polyurethane elastomer, polyimide, and a fluororesin, etc. can be used. 
[0036] For an outer diameter, 0.3 0.7mm and thickness are [ about 10* 150 micrometers 
of 20*100 micrometers and die length of the inner tube shaft 11 ] 200* 1500mm tubes 
100 2000mm preferably about 0. 1* 1.0mm. 

[0037] As the quality of the material of balun 12, what has a certain amount of plasticity 
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is desirable so that the narrow segment of a blood vessel can be extended. For example, 
polymeric materials, such as the bridge formation object of polyolefines (for example, 
polyethylene, polypropylene, polybutene, ethylene propylene rubber, an 
ethylene-vinylacetate copolymer, an ionomer, etc.) and polyolefine, polyester (for 
example, polyethylene terephthalate etc.), a polyester elastomer, a polyvinyl chloride, 
polyurethane, a polyurethane elastomer, polyphenylene sulfide, a polyamide, a 
polyamide elastomer, and a fluororesin, silicone rubber, latex rubber, etc. can be used. 
Moreover, the laminated film which carried out the laminating of these polymeric 
materials suitably can also be used. It is good also as a configuration which attached in 
the tip side of the tip shaft 13 the balun 12 formed by the 
biaxial-stretching-blow-molding method etc., and extension blow molding etc. may be 
performed to a part for the point of the tip shaft 13, and balun 12 may be formed in one. 
[0038] 1.0- 10mm, the outer diameter of a cylinder part when balun 12 is extended is 
1.0*5.0mm, die length is 10~40mm preferably 5-50mm, and the whole die length is 
15*60mm preferably 10-70mm. 

[0039] As for the imaging marker 12, forming in a coil spring or a ring is desirable, and 
it can establish it one or more pieces. It is desirable to use the high ingredient of X-ray 
imaging nature, for example, Pt, Pt alloy, W, W alloy, Au, Au alloy, Ir, Ir alloy, Ag, Ag 
alloy, etc. as the quality of the material of the imaging marker 12. 
[0040] As mentioned above, although explained to the location which estranged this 
invention from the end nice section of a catheter to the point based on the catheter of the 
rapid exchange type which has the guidewire opening 141, this invention may not be 
limited to this but may be the catheter of the type with which guidewire opening was 
formed in the end face section (hub) of a catheter. 

[0041] Moreover, although the guidewire lumen serves as a catheter which has the core 
KISHARU structure allotted in same axle in the tip shaft in the example of illustration, 
the catheter with which it was not limited to this but the lumen for guidewires and the 
lumen for balun inflations were formed in parallel in one tube (shaft) is sufficient as this 
invention. 
[0042] 

[Effect of the Invention] As explained in full detail above, the reinforcement soma for 
the kink prevention united with the base shaft by carrying out narrow diameter 
processing of near a base shaft tip at simple processes, such as extension processing and 
bottling processing, according to this invention can be formed, and the catheter which 
can prevent that a kink arises in a rigid low part can be offered. Moreover, by forming 
the reinforcement soma to which narrow diameter processing of a multistage story was 
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performed, over the whole shaft, rigidity can change gently and can prevent generating 
of a kink more effectively. 

[Brief Description of the Drawings] 

[Drawing l] Drawing showing the extended catheter concerning one example of this 
invention. 

[Drawing 2] Drawing expanding and showing the main configuration member of the 
extended catheter of drawing 1 . 

[Drawing 3] Drawing showing the base shaft of the extended catheter of drawing 1 . 
[Drawing 4] The sectional view showing the point of the interstitial segment of the 
extended catheter of drawing 1 , and a base shaft, and the end face section of a tip shaft. 
[Drawing 5] The top view and side elevation showing the base shaft of the extended 
catheter concerning other examples of this invention. 

[Drawing 6] The top view and side elevation showing the base shaft of the extended 
catheter concerning other examples of this invention. 

[Drawing 7] The top view and side elevation showing the base shaft of the extended 
catheter concerning other examples of this invention. 
[Description of Notations] 

1 - Extended catheter 

2 - Guidewire 

11 ** Innertube shaft 
111 - Tip chip 

12 Balun 

121 - Imaging marker 

13 - Tip shaft 

14 - Interstitial segment 
141 - Guidewire opening 

15 - Base shaft 

151 Depth marker 

152 - Inflation opening 

153 " Main shaft section 

154 - Reinforcement soma 

16 -Hub 
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